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(54) MANUFACTURE OF OPTICAL WAVEGUIDE ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce an exposed 
degree of an optical waveguide in a process to 
the minimum in manufacturing of the waveguide, 
and reduce damage applied to the waveguide in 
the case of manufacturing an optical waveguide 
element requiring no external bias such as an 
electrode. 

SOLUTION: This manufacturing method is 
constituted of (a) a step for forming a lower 
buffer layer 210 on a substrate 200, (b) a step 
for forming on the lower buffer layer 210 an 
optical waveguide layer 240 having an 

larger than that of the lower 
(c) a step for forming on the 
layer 240 an upper buffer 
an refractive index smaller 



refractive index 
buffer layer 210, 
optical waveguide 
layer 220 having 






than that of the layer 240, (d) a step for 
forming a prescribed optical waveguide pattern 
250 on the upper buffer layer 220, (e) a step 
for etching the upper buffer layer 220 and the optical waveguide layer 240 by 
the optical waveguide pattern 250, and (f) a step for forming on the etched 
resulting object a buffer layer 260 same to the upper buffer layer 220. 
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S©pg<t. (b) ltf!5T^ISffiJi210Jh(c^KTgPM®S 
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0jaSr^O/jN$Vi±»«««*^fiKT*aiSft, (d) 
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[«f*3«i] (a) ai«±fcT»aflWi*»jarras 
(b) tmT9wmm±\zmvrFWsmmi.t)BVimo> 

(d) m^.<D^tmm.%^~y^tnu±mmmm±\zm- 

(e) taE±ttm0&t*%«Kttl&iffiEft*aU&" 10 

1 sfctt**« 2 ©^rn*^E«ojti»«ift* 

Witt. **IS«. *M*J«iffcT*fca©JI«B3il 
I»*H6] StflB (d) SBtt. 30 

(di) mz±umwm±\z, mmftmwimm&Dhm^ 

(d2) 7*h^Xh*ME#J£3ft&*K±fc»*-r 
(d3) 3t»»Kfc^*-><0«*nfc7*hTX^*l» 
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C ir^fttSltS 1 CE*©3fc*«»* 
tBI*H7] MIB (dl) RRotttt&fejl.fcD'bat^ 

act « ttzmm 6 K:Eft©%*ttf8X?©ft 
•H***8] ItE (d) SPgtt, 

(dl) WE±8Bg«e±(C7* h^mri-t*®. 50 
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(d2) BfsojtaHftis/'t^-^a^nfc^^hv^^ 

fttflE*S*4&K:SEJ!l U WE? # h 1/^7. h lca«fl9fc 
(d3) MK7* h kvT. hfea**K««l/Ta**ff 

(d4) ^n»Mst?ri2^snfc7*hVvxh/^- 

(d5) WE»*»**«*«fcxnT'j7b*7b» "7 

M#*9] WIS (d4) gfc«©&JMURti\ ^ai* 
[M&B 10} ftftE ( e ) ©Kite, MfETgl$ig*Jf ©- 

^rc\t±m<ommzt>fc <o ftm-tz c t t-r* 
ingot in we (f) mm<D&m'&£>mmm<DM 
* train** i jcE«o3t»«K*?otiia^Fis. 

[BH©#IB&R9f] 
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[««©*-$-*>«*#») #369itt3ti*SfcSIH 6 ©ttaS 

(fabrication method) (C^D, mz, ftWs.dO 
^a/X-f^X (bias) #TKfcfc*3fc*«K*?SSiS 
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[*£3l5©&09] fieslS^tlTM^iSKSW (Planar Waveg 
Bide Technology) Sfijffl bT¥®S«±t&a©3t» 

m^m^mm^nx^x^o. wmt-mm»^ 

(Micro Electro Mechanical System) 8tfl5£?§7^bfc 

[0 0 0 3] WE3tt»*K*F*«itr*a*©*fttt 
EnF©»t)-e&*. H4(A)feV>bB6(B)tt. «*©#*' 

£t\ 04(A)iC^-rJ:5iC, TMStElOOifcT 
ffi&ftB (Cladding) 110£|£*fU 04(B) \ZtR-T£o 

(A)lC*-r«fc5{t, WE=iTSl40±lC^EiSK/^->© 
fc*©vx+>^*fT^, M% (Photolithography) S. 
tfA&J (Etching) Ig^jrr-tfCcttfVT^^/l 
^->150^^fig-ra. JSfc. .H5(B)fc*f M 
E3TBU0*^LT3J«EKl30S^-r5. Z\Z.X\ 

«F^i7ott*a*nfcfiM£*«-r. H5ie^«s§t3o^jgfi£ 
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K» tt#!i 1 Ett©£ 1 ©3Mlifc.k**3i«R*^ ©« 
i. (b) j»ET^«»±teS^a»«l.k?>H*r' 

*©**v»tt*«fcM«#jarrsR»fc. (c) a&Est 

«B^^JES-T?>©Pgt> (d) BWfe©3tt*«B/t^-> 
*l&E±BHMMilc»J«T*SWi. (e) *3I2±SP 

t, (f) «nB*a*nfcis#*±fcMiE± 
«B«Jii:ra*©ii«JB**j*f *ft»t **rr* z. t 

*a«i©«iS«Fcsttiitt»««xs+c«ffl-r , **^v» 

SfifchlEfcT^ J.OX8ii8fC*ViT»ftKlC#^S 
ftS*«*Tt«ttfcfc. #*»**©«*«. 

Xhl^X^*©7t*©g'J^©X8*SL-&^. 

[0 0 0 7] gf*3B2E«©jg2©^tt. fl&ETWS 
®(ftt. ME^ira*©*tKTr»*z:£&RBfcT 40 
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[0 0 0 8] StsfcJg 3 E«©IS 3 ©igBJtt> ttrlBTnBS 
ffM. 3fc*iHBJiRtf±a»ISJB©*«tt. ««r*« 

ftflfKi^wsjfe^wtta^tt^Afffttt**©^* 
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a*r*a»i:. (da) #s»ttfc/'t4'-->©»a»n& 
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gtJBil. (dl) «IE±«Bli±l:7* h l^?X h 
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X h (CjHRKjlCUVftiil «R*MS) * ®Pg t , (d 
3) ^ l^X F£S!#«C8«LTSi«s&fT 

H> 7* hl^X W^->£Jg/£T2>g:l®£\ (d4) 
ffe«JWIl*WE»J«Snfc7* h l^X hK^->Rl/ 
±a5^®®±iC^T-5aPi ; i:, (d5) ffi£ftjMfc£4r 

[0 0 14] M$g!9E4t©£9©893tt. ME <d4) 
-T-5. 

[0 0 15] mimi 0lE«©f 1 0©5§9!H:, ^ 
(e)RNS»4, WETfMMM©— «*&«£*©««£ 

[0016] m*m 1 1 e«©^ 1 1 ©awa. mm 

(f) gktt©*S9»©ff«FJI©&j$B. Xtf>3-h^ 
[0 0 17] 

^tt, «fflStl*3t**fi#t:*JV»T^l* aowProp 
agation Loss) Sff5 C t SIMSt-r****^'? 

**. ttEft***^©^— -3tt««»£ftttLTH 

5t*©^**«S0. 3X (An) 8^c#Vi«jST*t>T, 

[0018] s-r. 0KA)i^-r«t'5^, «s«->'jn 

>7x-A (Si Wafer) ^$^&£3lS©¥fitt#&$? 
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fcTffiaMUOOfcJBV**. We j l E BS»S200eD«BBfcT« 
mWM (Lower Clad) 210*^fiS;(S^)T-5. MIBTgE 
aW«2lOO**ttS»*IStbT«ffl-r*»K«tOt»JB 

T» ttlETSI5S»»2lO««ii3 s FBaS«200t[5HII^#K 

ftttfflT5Cit>nJfigT&£, 10 
CO 0 1 9] ifccoigtt01(B)(C^TJ:'5iC, 
0£J3/fc(«&)-f Sfcfcfc, fflGTttllfrA2i0<z>4Mt<k 

d 3* (An) e*#vi*aa»«<rai5£» 

¥is»?*, WET«ai«»2io±fcxt:>3-H/T 

[0 0 2 0] *OIg(i> 02 (A) 5 fc, taia^ 

j*anfc3T»24o±fci»BT«MWiJi2io&»riE-r*t 

>n-hCJ;t)^-r-5. ■&E±8B8«JB220©fi3JP 20 
$tt*520MmF f 3nTag>^ < , 02(A)tt*S§^W»jg«:— * 
lfi©»»fc:«fc*¥B*«200±»cjgi«*n&"F(9aWS)B2 
lOi, 15irF*IMM2lO©*RJ;&fcJB«*#**ir» 

:37B240iftS-&£ii\ _hg)5^«B220^: £ ©HO OS 

[0 0 2 1] 02(B)fcfc»fc&A^->ftKfrt-5fci&© 
^*©;tae>©*rKfcbTW:#'Jv-, ->>J#* 

JR. *fc«->U3>»^i:3TS240 t tD ! foft5S:^J 

©;fciS>©^nA (Cr) fc£©&JR»J&ftffiffl?-3. 

[0 0 2 2] 02(B)tC5pT£5lC- : <'X^>;57^;5'->25 
OftttaSAfflteJ: O JBj*f SXSfco HTBMB-TntfK 

(CX/'?^^U>y. E-f-A (E-beam) , 
(Thermal Evaporation) &£©K2^5t?£K:J; D£)300 
~500A©v''J#SJ&ftJgf£-r<5. 'A\Z. 7*M^X 
h- (Pho tores is t:^T, PRfc^5. ) ftXfcr>3-r-}* 

fc7*h-r^drfcJ6«fcaEJgU PRKa*?«(09*.tf. 40 

l»ftj»*frs. iOIiWfc^t, PR«9*«)^S 
*LS*ftf?&WPR/1*->ft»JSUfcft. VL^flMlz 
,fc 0 PR/^- >f£&o T?X*>y/t^- >250ftJ£j£ 

[0 0 2 3] -7j. Bt)IBV7. + >^/^->2S0?:'j7 

j- * 7 ft fc«t o s xs tt> viTiSBj-f n««T © 

jI»3Tc&-5., £?\ fEfc^JfcS*lfc±*Bg»Jl220.hfcP 
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->©SWc7t hVX*8Wfi:^©a^K)K:UV>lfi 
bT3MfcfcfrV», PR/^->ft^j£bfc&> X/ly^'J 

>i^> E-k*-A, *fcttJR*«fr£©Xffll**>er8sfca 

&TCr(*DA)££©£JWiJ«ft*irr*. 

b >»*&£©#«*«;&: ££AnTU 7ht7U « 

ifcSSffl ©-? X > * - >2 50 $ ^/TT 3 . 

[0024] m<s)<Dxm<ot&7mz* Hjt^jxg* 
a i;x±asii«Ji22o&t;3 711240ft **i-r*. -«£ 

t/T, X£tt$IT*&©±^S:/7X^ft;ta*.<5<b> 
VX^r>^/t^->250OJ^Jf£$nTViSS»H7"5'X* 

^ttT'^X'-^fCiDft^J^n'S. JE^JBStC. a»&g§230 

«f«210O— »STftSB**!JL&*?«>R-r. «F#270 
tt**J»{fcSjftU fiF^280«fti9ll<Z>TflSaimft. 

tt*290tt**i»©±ai»»ft*n*n5i*?-. 

[0 0 2 5] 03(B)te»iS£©Xfre&t5T> 03(A)tC7R 
■Tfta*nfc»**Jtfc. ««S260ftTgPg««<J:|gi 
«©S»fHf>3-h, *&tt8» (Dipping) L 
TBffbfcSHCJIMaaftlBbT. §HS#5ST-r*. £© 
IS id 45 ^ T X * > if /1 * - >2 50 ft |S§55fe-e-T 
«1260fc:J:?)B:5. £©£5{;:LT. *&B£I?ffft 

[0 0 2 6] 

8*t*arr*«&t*S»<NBK:T*. JL^lSaSfc 
"W 7X * L ic fef^ifi mtBftSH 1 

©««-r*fc*fctt. *%wiz£.z>-%m*mm?z>tz 
K^xs^cjta-r-s^^ftS/j^JcT^-s ^ ta> 

•5. 

[01] *»«l©»aa:-*ltOJg«KJ:*3t»a»* 

?©^ig73^ftlKBJ-r^fcae)©®ljixa#jiiET^^„ 
[0 2] #»9!©#afc-*K©#«fc±S>fc***jH 

? ©«ift*»tlftWT4fc»©aiiX|i#JBHT»4. 
[03] *55M©JSFaft— *«©»«CJ:*Jt*jftB* 

^©KjiTJffiftiSBJ-r'Sfc^Wffiljixa^lliETS^o 
[04] «£5fe©^»zfeS&« ; ?©fi!itXgftlS?g-r.5fe* 
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